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a) mwi®. 
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c 2) *±«*«-f *>t»*Btt^t^6«0. 9912 

c 3 ) i oa±o-a«ttjB* «fc« i ^«±©hbj»r 

d) ^2t8^^A, ««Ett^©«fcc*^*-<D= 
BflKfttt. »En««m«J:ZJWpl«ltffl 

98 J; D Kl> l^McttlBWS C £ *W«x 1/ 

m*m 2 ] p s**tm* *umft%yttin\*m 1 

# W»»<&«EHBJ»«JB «fc 0 fin l^Mc&fTf 6 C 
i t -T 5 §9*JR l E«CD*r«x l/^hp;k^7 

[»*«4] p a*mtm\mBs&ttm t# \zm 1 
jr 2 *^ — jb « icsarr mm ttz&xm 1 e« 

r^llS*^ 1 E*<Mr*xl^ hn;u^^.y-tr> h» 
[«««6] 1«&±Opffiflr||im. i«a±©n 

m tomzfomtz z t z&mt+z&xm i 32*a*r 



2) #M¥8-3 19482 

2 

ttxi^hojl^y-fe^Mfc^. 

8 ] we p ■*mft»tt±«*ai<f *>£D 

1 - 6 0 V>m*-^(BJBtcfB*©W«x V n 

rvi*#«Bft*. xevnttraB**. sfciina 
tr*»*a i -8 ®v^rn^-ocDJB^E*o*r«x 

[»j8«10J »E*±«*«>f*>a)Ett?tt. * 
V- hltMtMl, BW*fclia*Eft^T»* 

0 [IMll] MEp«V(Mmtt#U (b?x;w*n- 
otf^A (III)-7x^>hQiJ>- y\)-^j4 fry 

«W*»tt2- (4-t7x-U;W -5- (tert. ^ 
^7xX;W -1, 3, 4-m^7y-^ (PB 
D) T**c:tft»ai:r*»*JBl*fctt3E*0# 

> xJUfx^A (III)-v-b"fc!U^-StJ^>yx- 
h (Tb(beoz), bipy? ) T*0, ME n 
2, 5-y7x-;Kl, 3, 4-tWy77-^ 

c t **mtTzm*m i ^ 6 32«co^r«x v 

[0 0 0 1] 
CO 0 0 2] 

#. MAIf, loP. GaAs, GaAlAs, GaP, SfcttGaN 
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\Z y-vyvrz Z. ±\Z& 0 n ®&&te&$&mTZ. 
[0003] z<DvM®*m®QUvgLmu nIB$ 

*icatB$n^x^;i/^-^a^o^agT&»$n io 

[0 0 0 4] ftW«fi^SE«*^#-c^<, awnM 
^fTa5^^(luniinescerit radiation) ©ICKT^iFSS 

[0005] *«tt^6»j5jt$nfc»*H**r*x 

[0 0 0 6] 2 Sfc, ifcW3fe<0fett, 
^>wtic<fc0> W4 0 0 nm-«6 5 OnmiV^E^ 

[0 0 0 7] CSttWfi«iSiI^Mft 

xu^hD;i/^^^ir>h3R-T«*@»JlFttia (u 

S-A) £5, 1 2 8. 5 8 7^£*J£nT:feD> Z. 
®*-T4ili»i8**rU ItJMBifill (a) ?«%63l 
f*JMu (b) pJffi^^Sifif SS&im®> (c) BJ 

ft**#TSM*«, &*xf (e) M2«B*AA«. 
[0 0 0 8] C«>»&fcttl»EpaBi:LT*«*&tt 

[0 0 0 9] .hxBoxi^ hp;i/5^yir>h^cD^ 

^ L«6< LT*>5rtffi^-&#£»4%£T±#$ 
tSCtOT§5<t5fcftD ( TNatorej JH3 6 54L 5/7 



ZtWVttz ( 0. Appl. Phys.J 72, 1957 (1992)) 
[0 0 10] ifc, *tt*m*«BLfcR»0Xl/* h 

[0 0 11] 

[00 12] 

T. 
a) 

b) aixmmaoB* 

T, 

c 2) #±*&B-r^>i:*«Ett^i:^5rtO» HE' 

c 3) i oa±(D-a«)R®^<fct;i o«±<dh®ji^ 
»»«wirr*jB. 

d) »2«g£ft;t, 84EEttT©«fix*^*-C!)= 
ftsmtttt. ffiEnS««S»^J:c;i)tlEpS*«SM» 
£><i>fr < £ fe-*«)«ftx*;|/*-©=a9«jaj8j: offi 
^"WcffiBU ^o»E#±«*«-f*>a>ttHi« 

[0 0 13] a^fcIE?Lfc$>W»£©RI;:± 

[0 0 14} ffioT, #fgi?J3tf>xu^ hPiH^7t> 
[0 0 15] *)W)lc*i»TI;t. pffl*«tt»;fe«fcz;fft 
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[0 0 16] pffl«#*t«BS3Eoa»«i*Jl,*-« 

[ooi 73 ssfc, pgftinmttai 

[0 0 18] pfi«ii<IA«meKXttA^AII 
[0 0 19] ±M0>m&<OhV>\*. t«S)6KDEIS« 

[0020] aia-r<b©*«»jcsaT***56?a©*« 
twa**»i»ttnioj»-iBMiicft*«nT*o, if/SB 

n SNfcJ: p SO»»©K^7c«ffittjjja*3t»»© 
[0 0 2 1] *«WIC*^Ttt, l«a±0plWr«ltt 

[0 0 2 2] COWfcjWCtt, 3f89(D«SgttlS£!g!Ji@ 

[00233 MEpmrmttta. »wh-^s*it 

[0 0 2 4] *«W©»lr»*LV>«f!IIC*^Ttt. MfE 
P«!*r«»»tt*±«*B<*>©ir«Ett : Fk:J:oT 

*j«$ftTv^ # c©«t*jv>Ttt, m*J:rf»o«« 
*s*ft*. 

[0 0 2 5] ttEnS*«tmi*. »WH-^*ftT 



#B!¥8-3 1 94 8 2 

6 

[0 0 2 6] S&fc, ttE*±H6fl4*>4>Ett?- 

[0 0 2 7] *«9a«)*r«xu^hn^s*v/ir>h* 

(in-ntT^A (III)-7x^> hnu>- hU-fy 

nffl*«*f»tt2- (4-K7xrUJP) - 5- (ter 
t. ?^7i-JW -1. 3. 4-t+ty77-^ 
(PBD) Tfc*. 

[0 0 2 8] «0#BMICi3UTtt. MBpSfftttm 

^-HJ'O'/X-h (Tb(benz), bipy* ) M 
BnS«««li2, 5-v7i^-l, 3, 4 
*»y7 % /-* (PPD) Tfc*. 
[0 0 2 9] 

till/^hn*5*yt>hj{fn SMI. mi 
Si§tt«fcjg2* i«eU<o««tt*:/hxi^hnx 
y*Ji3. *J;tf»2««4&RA. *HE*:/hxp* 
hnxy^jB3«pfgW«««3, «±S*«-f*>£ 

wasted i aa±«)»#s&#rs*«» 

[0 0 3 0] ^Kf+lC2®0)aE(Cffi[Stt«E€:WlraT 
«• 8n*«l*IE*{£ (7/-H) T*0, ^2€«« 

y^^PBflSMU pSS»»i-ftt>*iE?Lfi«tttttt3 1 
©JB*J:tfparttJb%«^e«tt»»3 3©JBtv^ 
M<B©2B0JBfc£?T«rt;Sft*. cattfrlctt, B 
2ic^r«fc^lcpSH3 l, fc«t>ttHi iaR-rj:*K: 
niS3 3, *aWiB3KSTJ:5fcpfflJB3 1 fcj; 
»nBS3lt 4 6fc» *±«&JS-f *>£*r«E& 

[0 0 3 1] B4 CiRT*»W®tt©«lC*Vrctt, 3 
3ao»]fflOlB + fcEB*ftTl»*, ^ft^CDHffi*^ 
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7 

6>©Jl©j*$ttl 0-1 OOnmttS. *V— K4* 

[0 0 3 2] «aatt7y-K^6pl!JB*ic:iE?L^ft 

■MWMt *fettWl:Jft«tt»«f(work f i0 
unction) (D*#UWett*fia£ftT*a. * 

O) , **&tt#U7=y>0»^3)^itlBT*a. 
[0 0 3 3] WF-^nil^fSll^, *tt 

bT*sffl-r*c:t*«T€r*. c<D£-3&as#*fc«* 

gftCD»&=:aJKttJ8kt *±Si&JB«ft0>E{fc^<D« 
fiza^«JBJ:r)»^U^;Kc»* : T , ' >T 

Za*tt»T**> . Xftpffl««tt««a«#ti!>lM 
tt, tt2 3 0 0 Ocnr'CDTi p y <N-fcfX 

[0 0 3 5] «scoffls©H-y$nx^^|r«a^»: 

tt, ffl&&* P. M. Borsenberger^cfcZ/D. S. Weiss ifi 
^Organic Photoreceptors for I b aging Systetosj , Ma 
reel Dekker , Ne* York(1993) ICB«UW*J:5&, 

#ia*gft(soIid solution) - ?**. 

[0036] psi««tt€#f sff»Taa^Mnp tm 

Tp^ftN, N' -^7x^-N, N' -fcfx (3 
-**-Jl,7xx;W -1,1' -fc!7xX^-4, 4' 
~^7a>(TPD) £fftrH«ftT*S. #U (p 



#$?¥8-3 19482 

■***£*fc^pSBfcasT**. U^u ii/^ 

[0 0 3 7] *«WT««"r*C j t3^T*-5pa!*tt* > 
Sflftt* »24, 500cm' 1 <D TV *WT*MJ7 

xXJl/75>, #j24,000car 1 <Z)T i» S*f<&hUh;P 
t-)V7$>. **tf»18.000ci- , OT i» £*TT*h 

^D^^UX - (CH, ) . - t (C 
F 2 ) -TfeoT, n#K 2, 3, 4*fctt5T** 

[0038] &&m®m®#&#&j:um& 

S»Xtt«Stt*««£t*a. 3, 4, 9. 10-^Ul/ 
(4-K7xXiJJW - 5 - (tert. -^7xZ 

;W -i f 3, 4-***^rvr-;u c/^;i,-pbd 

) , »20 f 500cir l G>T, » £#-^5 2- (4-fcf7x 
-U;l/) -5-7x^-1, 3, 4-^y77- 

(PBD ) , $523, 500cm* 1 COT. 1 &1f?&2 9 5-?, 
7xX;P- 1, 3, 4-**W7*/-}l, (PPD ) % *5 v 
ct»8-t HD+->+y»J>-7^^X^A (AJqi) T; v 

<£><~5o 

[0 0 3 9] 8-tKD-j-^yj>-7;i/5-^A 
(Alqj) WK-^SnTlr^sRU ^^;M^^U U-h 

[0 0 4 0] *ftmTm^Z>Z.ttfT2Zft : ?*&)!-'7 
anT^*ft©#««-&#tt, «Atf, 2- (4-tf7 
xXUJM -5 - (tert. -^7x-jW -1, 
3. 4-**W7*/-Hr (7?)V-TVB) (Ti 

0. 500cm 1 ) ££#2. 5-^7xx;V-l. 3. 4- 
**rD-i?7V-)l (PPD) (Ti 5=?23,400cta- 1 ) CD<fc5 
fc^+tf^y-Tk ^^»i3, 4, 5 -7HJh 

1, 2, 4-hiJ7\/-^**«3- (4 1 -t-^ 
^7x-W -4-7x^-5- (4 ll -t'7xZ 

;W -l, 2, 4- MJ7vf-;^iifcHJ7 % /— ;u 
-7 x y -)v a - # u mc J: o n*. 

[0 0 4 1 ] lfl09|riRJ|ftffl^ft««. T&toS. P 

ft, pa«rtt^H-^$nT^-5a'&ft*5j:r; 



-793- 



(6 

9 

x^a-;k ££tet'X7xy-ji/A-#u*-#;^- 

h^O^-PBDi, HJ7x-;U7^X MJ7 
x~;u^r^>. MU*-^7.s>c!>J;5£ 

[0 0 4 2] HftI2«*«fiH, «t £fcttS3d 

[0 0 4 3] *±jS&JB<^>ttT«, W*tf, E 
u ? *. Eu 3 \ Tb 3 \ Tbi j \ S»'**fcflPr'**fflti 

£ns^±^&#:-TN&<5. rcD^lCiJ^T, SEte3#<Z> # 

Eu 3 -ict?^To»as:-r«a« eu[liMl>]» r$> 

[0 0 4 4] a -Wr h*- hRiC(0H)CHCOR 2 fcL Eft 

FcC -> tV-OK^HjS-. 77^ < ;i/C<H 3 0 - % t- 
^JU* J:tf/t— 7^*n - n tf;KiF? - if* 
Ct#t»4. Ri*$J:tfRj^CF» a*T**«'&lctt, 

h(hfa) Ktto&Xtktfit -??JWSSTfc 

Z®$\Z\t. h^-h2, 2, 6, 6, -fh 

5*^-3, 5— 'v/*>s**>(tM> a«#sn*. 

[0 0 4 5] R;^y-f ^SST&O, RstfCFj S&T 

77/-f;^'J 7JW □ - 7ir h *- Kft fa) 

7.. 7-5**^- 1. 1, 1. 2. 2. 3. 3 -A^ 
^7;^D-4, 6 -*^>v>*><F0D) *j»sn 

[0 0 4 6] #«cW»fc#±8i<D*U- hJMMt*#tt 50 
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<fc 5> M n U 5 ttffmmiJJIX >wt<om * > 

7*+*7x=*-» fccfctfHJ 7x^1—7 

*«J:^/7i^-xmyH, 7;i^;i/- % 7 

7^*;!/-, 7^*JP7x-;i/-, d3«fctf7x-;|/-* 

X7i-h^U5Ci:m5. 

14, 2, 2' -trtTUvX 2. 2' , 6, 2" -t^U 

fcfUi^X 1, 10-7x^>KDU>43<fc^N, N. 

N' , N' -f h7^fiUfl/> v7^>*3£tf* 

[0 0 4 7] ±SBI&±S^JSffift(Oilig(42 0**** 

frfr*m&=?\Z. nX\i, i?7iZ^75>-2-M 
#>&££H^7xr.^7^>-2, 2' -zSX)],X> 

(Oij)l^>^ fr£lftC7x^>hniJ>(pheoh etT 

ftOH»lipfii»T*5. 
[0 0 4 8] /hSV^tt«H»**T-5*JRj&t*y-H» 

[0049] f&±s^B»^tt, *ni#)&qBirsii 

®s\z£iT\t> i&mm®mm<*t--mzm&z 
*z££wi*z. ate***. m%mm*Gft£- 

•5. 

[0 0 5 0] A****3t^*ftr*IR<D-JBft»3a:JB 

■fr, "T«tt)%a«t*y-K^6ttA*ns. 
[0 0 5 1] iEai«Tpi<DH«'&«, p^i^^n 
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E,, t = I-P- -A-P- % I -A-2 P 

[0052] z<Dmti&oitih\z* ^«S#T<D®®X* 

tf^ns, a*. :n^«i:{i Bfii^ui'icBK 
atifc-jMi««si ^it;«su^;KOH«a«»T 

i M*WIW+«r*5^TBT, ttSi £0 

to 05 3] cne©B»tt»a«*©^t»ftLT 

8W8i«. S. l^;M&.fctfTi l"<J|t0H##i 
X^J^-WtCjSfttBlSgT*S»-&fctt, ZSTOi&T 

[0 0 5 4] f£#ft*tCcfcSxi^ hn^s*3rfe>h 
«*T*ll«iraB*CJ:oTTi 

H8rr^$n> cnk:j:Ds»x*;p*-^ttu*ns. t 

[0 0 5 5] «3fett«fcJ:S*«LEp tt-S«ttJB©* 

= SHft tt * £t>K x* a^-wcSSt £ k 
te, IW^:IT1 : aoitJdCD-BflBfi^Jctf 
HB*BiBT-*«£i;* *v>TCin&0BB*KttMM»* 

tt*ox*;M*-;teJ:rtafc;>£, ttx*^*-!/^ 
<&fiuxu* hp;^«>hxa7^^fi:4U. 



7) »H?8-3 1 9 48 2 

*IHtni«c*^Tx*;p*-tjfeftoTBBx*^* 
[0 0 5 6] ft&ftfflocco^frxi^ hD;V5^-fe 

> h » foiiuwt ft a <* n*:®??* * »j * t <Dn& 

[0 0 5 7] ^oT, «*tt«ICJ:*Xl/ jr hD^$* 

«••« 0.254,.* Tgt>$n-5. it«f»cr><gao.25«-a 
w «Bi8^©*daaK«:*cbfcfcoT*«. 

[0.0 5 8] ftoT, S«'&**«Bfi : Fc!!)l*jW«S^ 

[0059] *«wfc*viTtt. hb*b&? 

[0 0 6 0] nlSXttpScOfl'lSWfl^X 

? [0 0 6 1] ^©ftJoMfcffesn^x^^-^fr 
■3 d B^©»»<D=B3Btt«*ta 

[0 0 6 2] m^^iETLtOpfiS^lC^oTai^^n^ 
HB9IKB& ffite^OH®flttffiJ;D±^tcttObT 

' •T'vOX*^*-o||ff«t^WBfc&*3^6-C**. £1 

<f5Ct*«T*. W^ltf, Eu (ttfa) , pheD&tXT 
h (benz)3bipy 2 toVfe\z\tttn m 
[0 0 6 3] *»Mfc*5^*»»C0ia^t)^lCj;oT» 

^ . l = <f> r . e 0. 2 5ria«l.pl.ill +^)r.« 0. 75 
r»i)c»iMtt1l 

1 1 #g(D^H-ja^fiftS : ?-^60^lCKIT^ 5 b(DT^ 
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[0 0 6 4] *%ty<DXU9 ho;i^ 
tt-MBfi^lCOl>TfcH*T**. ClttJB+fc^A 

[0 0 6 5] *«?Bo*«xi/^ hD^a*yir>K 
14, PUIS, nfflJBfttfxi^hafc* 
* -fe > K JB co«Sft ft ttE&l S £ #T * * « 

[0 0 6 6] 01 : Tr ► >Ti • : HJUBBfi^ttS 
tlTni)g«ti|:MnOT t nfflJittBS^h?* 

^2 :T, > <Ti ■ : =a*Bfi*tt££LTpSM 
*(C&8hr*<7)X\ pSHlCttBfi^h7^^l/T» 
±«*R»*fc**LT^**ftW&S. Sot, CO 
»£{Cft, Ti » >Ti L 
[0 0 6 7] B3 :Ti» **Ti - rHMSIBjg^ttp 

C©!*!:^ T: " >Ti 1 SrXTi 0 

>t 5 -awta. xiifttttt 

[0 0 6 8] 5*k:**Wt*IB«48J:tfit««»c^^T 

mwrr*. 

»7 0 r pmTEICS'tt5Ci:ICJ:D, lTO«8^7 
X»fifc*CDJB^*ft****fc : lml (DP VK 
Dn^>l?>ifi<0 2X»*i:LT) ; ImlOPBD 
<£dd^>1?>+©i x»»£Lt) ; 0. lml© 
Eu (ttfa) 3 phen (i7nD^>if>4j(D 1 %^jft<hL 
X) . tttfciftfc, »<0J«ttttl 0 OnmTfcofc. & 

;HC*5t^r»ffl*«**, *t^W2 0 0 nm©7;b 
SxtfATtfflbfc. I TOfciMU 

[0 0 6 9] «Kf92 



#J7 0 r pmTlHlGStfSiitK^O. I TO««^7 
X«RK*OS#*«jW*ttfc : lmKDPVK <* 
op^>-tf>*<D2«S«i:UT) :lml<DPBD 
(£DD^>i?>*<oi%&ffi£LT) ; 0. lml© 
Tb (beDz)sbipy 2 &*?>)l&fr7$ P*0>1 %Ntt 
£LT) . IKJftftlC, «©m£l*ttl 0 0 nmT^ 
fc. JP2 2 Onm0>ajl/v?A«ffi£] 0 *5 

y/X-Afc*^T««iMI4*, *V>T#S2 0 0nm 

[0 0 7 0] £«fl3 
ttl O^UA-Mlfcvvr, 1 TO»1^7XMl 
lc, ■«rkOJUrrJUMHI«*fc:TPD«6 0nm 
©@©#S£T* IE?LcDj»*^UT ; Eu (ttfa) a pheo 
fc&Tfctt&thbT ; Al q, £«^C0»#£ LX ; 2 0 
nmO*;k>»>A|5j;tf2 0 0nmCD7H^A^« 
H£LX. ««(BiE«£ITOKaMSU 

[0 0 7 1] %flM4 
ft 1 0"« * U/T-ZUCfclvr, I TOM»77»8J: 
)Bfe*OJiaifT»«*«*itfc:TPD*5 0nm 
©8<D#££T, IE?l©»*fcLT: Eu (ttfa)iphcn 
^PBDt^l : 2 5 0JtTH£Lfct>0£5 OnmCD 
EfliSSST. %7t«jBftUT; Alq 3 £3 5nm© 
/fCDJP$£T. STtti&fl^LX ; 2 0nmCM->') 
# A*5i:tf2 0 0nm<D7;PS-^A£«$£bX. *jR 

[0072] mmws 

»1 0-^U/HH:fcUT, 1 TOftg^7Xffil 
IC, Ta*«a$1ifc : TPDSSOnm 

0®Oi9^^T, iE?l©*«:i:LT; Eu (itfa)iphen 
€3 0nm©IS©^$iT, %7t««^:LT ;Alq 3 
40 * 3 0 n mCD)S0>®£ «^©»^^ lt;20n 
m©*;i/v-^Ai5 < trX2 0 0 nm^7i^-9A$tI 

[0 0 7 3] ^MW6 

IC. 8£&<OJHffTa**«$-&fc : TPD^S Onm 
0®©JP^tT, E?l©#*iLT ; Eu (ttfa) 3 phen 
50 $3 0nm^B^$^ MWtlT;AUj 
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£5 0 nmtf)^CDJ53££T, ^(DUfttbT ;20n 
Tn<D%)lisVJ±#£Tf2 0 0 T\m<D7)\,* X^A£€fi 
^LTo 8S<BIEfi£ I TOlCttBU flfi**;k>9 

)V$*yt>z&7v o^e ic 43 ^ ran, 

[0 0 7 ^1] JttM 

X3Mfc*0S£tt£tjH»Slt , fc : lmlOPVK 
nn^>tf>tfio2%^^a: tT) ; lml^PBD 
(^nn^>lf>t(0] XJBftitT) ; 0. lml© 
7b (benz) 3 bipy 2 (^?WM7^ H^co 1 
&<hLT) . »<0»S«JB1 OOnmTfto 

U/^Hr*5^Tft»«8l*-&, *WSS2 0 0nm 
07^$i I >ATSBLf:, SHOES* I TOfcflMS 

*ft©^S*yt>XW 1 8 V«±0«jEEk:*^TS 
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J<5 



[013 2 Ml/* hpr^^^tn 

*58W<0#«3X U * h D * y -fe > h 3H^<7)g5 2 cow 
[®3] 2<l©fgt£*;/MU* hU-y?ffi&%?2, 

1 (£«) 

2 SfSlftSSttQlSE (7>>-K) 

3 ^hxU^hax^^B 

3 1 psmttmjs ue?l£$£#&j&) 

#32 *±*4R<*>t*«8E«a: : Ft^5rt*Hia 
3 3 nS»fi«miB «^e»tt»»)B) 



[Bl] 



[H2] 



[03] 



[B4] 





j3 



4- 
33 



hW^a»*»B 51259 l/Mf> > 
7- 



MyfiiJMWl® 52076 7-^> fcf 

d-;w#x-# is 

F-f^WMWlB 52066 7-"\> 
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